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Feeding Winter Dairy Cows.
J A M E S  W IL S O N .
Continuing the work of this station in dairy lines, we grew cab­
bages, mangel wurzels, white flat turnips, and rutabagas, made 
com fodder and ensilage during the summer and fall of 1893, 
and fed them to twenty cows during the winter of 1893-4. The 
object in view was to get indications of the effect these feeds 
would have on milk giving and its quality, the grade of butter 
each would make in the creamery, and what the chemist might 
find from analyses in his laboratory, so that Iowa farmers 
m ight get suggestions regarding their relative value. The 
plan was to feed a uniform ration of hay and meals while cab­
bage, mangels and turnips were being tested, and get the 
effects of each, and when com fodder and ensilage were being 
tested, to arrange meal rations to be fed with them, so as to 
get the effects of both in comparison with roots. Ten of the 
twenty cows were advanced in their periods of lactation; the 
average time they had been giving milk was 209 days. 
Their milking periods ended at the close of the experiment or 
soon after. Ten were fresh fall cows, and had been giving 
milk thirty-five days on an average. The ten fresh cows would 
have made the best showing, but would not have represented 
the average Iowa winter dairy herd. Eighteen were selected 
that could be milked from November 15 to February 19, and 
two that would be replaced during the experiment by two fresh 
cows. The trial lasted ninety-seven days; thirteen days were 
given to cabbage; twenty to mangels—first period; eighteen 
to turnips; eight to mangels—second period; seventeen to com 
fodder; and twenty-one to ensilage. The variation in time 
was controlled by the amount of the tested feeds on hand to 
some extent. The second period given to mangels was sug­
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gested by the sharp decline in per cents of fat from the tu r­
nips after feeding mangels, and the desire to ascertain whether 
the per cents of fat would advance if mangels were fed again, 
which will be discussed farther along.
While the cows had cabbage, mangels and turnips, 240 
pounds of com meal, 100 pounds of bran, and 200 pounds of 
hay were fed daily to the twenty head, with 600 pounds of the 
feed being tried as nearly as could be controlled. Everything 
fed was eaten up clean, except the hay, which was clover and 
timothy somewhat damaged. W hat was left of it in the several 
periods did not vary much. The cows were gradually brought up 
to the use of about thirty  pounds each day of cabbage from No­
vember 15 to 22, when a test period from the 23d to 27th in­
clusive was grouped to show the full effect of that feed. A 
gradual change was then made from cabbage to mangels until 
December 8, when about thirty pounds of mangels were fed to 
each cow until December 17. The mangels then were gradually 
substituted by turnips until December 31, and a test period 
extended until January 4. From January 5 to 9 the cows 
were given mangels again, when a test period of three days 
extended to the 12th. From January 13 to 22 a change was 
made to com fodder and a test period extended to the 29th. 
The preliminary ensilage feeding was from January 30 to Feb­
ruary 11, and the test period extended to the 18 th.
I  lay emphasis on the necessity of great care in changing 
from one feed to another. I t  is not only necessary to have 
cows under the full effects of the vegetable being tested, but 
the change from one kind of feed to another must be so grad­
ual and extended that the alimentary system will not be to any 
extent deranged.
Composite sample tests of each cow’s milk were taken dur­
ing each preliminary period, and for each test period, and a 
daily composite sample of the milk of all the cows was taken 
during each of the ninety-seven days.
The following table shows the effect of the several tested 
feeds on per cent of butter fat in each of the cows. The test 
made November 15 is the result of hay, com meal and bran, 
the ration fed before the experiment begun.
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r>BLE 3STo. 1.
No. of
cow.
CABBAGE.
Prelimin’y Test 
period, period
M a n g e l  W c r z e l .
Preliminary Test 
period. period.
F a l l  T u r n i p s .
Prelimin’y Test 
period, period
MANQEL WURZEL
Prelimin’y Test 
period, period
C o r n  F o d d e r .
Preliminary Test 
period. period.
ENSILAGE.
Preliminary Test 
period, period.
Nov. 15-88; 88-87 Nov. 28-Dee. 8; 9-17 De. 18-81; Ja. 1-4 Jan. 5-9; 10-12. Jan. 18-28; 28-29. Jan. 80-Fe. 11; 18-19
105 2.80 3.20 3.05 8.00 3.10 8.30 3.50 2.90 2.80 3.00 8.80 3.10 8.00 2.80 8.20 8.00 8.00 8.05
108 2.80 2.65 2.65 8.70 2.70 2.85 3.00 4.40 8.40 8.30 8.60 8.50 2.60 2.50 3.00 2.75 8.80 8.70
109 8.55 2.75 2.80 8.50 8.80 8.20 8.80 8.60 2.40 8.40 8.00 8.60 2.80 8.10 3.40 2.95 8,85 8.05
110 8.40 8.60 2.35 2.65 2.75 2.85 2.50 3.30 8.20 8.90 2.50 8.50 2.75 2.60 2.90 2.75 2.70 8.00
153 3.15 2.95 8.00 3.00 3.40 8.50 8.60 8.40 8.40 8.00 3.80 8.80 8.80 3.85 3.40 3.85 3.15 8.10
160 3.10 3.35 3.80 3.40 3.40 8.60 3.30 8.00 8.10 8.20 8.70 8.50 3.30 8.05 8.40 8.25 3.25 8.20
166 2.10 2.50 2.15 8.80 2.60 2.50 2.40 2.30 2.20 2.30 8.40 8.50 2.10 8.30 2.70 2.50 2.40 2.85
178 2.75 2.55 2.90 3.20 3.20 3.55 8.10 8.10 8.00 8.50 2.80 8.00 8.00 3.80 3.20 2.95 2.90 2.85
200 4.00 4.20 4.25 3.45 4.80 4.50 4.90 4.10 8.90 4.00 4.80 4.10 4.00 4.10 4.70 4.10 4.00 4.25
805 8.90 3.65 3.80 8.65 8.85 4.10 4.20 3.60 3.50 4 00 4.10 4.40 4.00 3.75 4.20 4.20 3.70 4.10
80S 8.55 8.70 3.80 3.75 4.10 8.80 4.00 8.80 8.50 3.60 3.90 8.90 4.10 4.00 4.60 4.80 4.00 8.95
817 3.85 4.20 3.40 8.80 3.90 8.45 3.90 8.50 3.50 8.50 8.70 8.60 8.70 8.45 4.00 3.95 8.60 8.85
284 4.25 4.30 4.10 4.85 4.10 4.45 4.30 4.10 8.90 3.60 4.80 4.00 3.70 4.15 3.80 3.95 4.15 4.00
859 8.80 3.50 3.40 4.00 3 90 3 60 3 85 8 50
301 4.70 4.00 4.00 4 15 4 80 4 60 4 35 4 45
851 5.25 4.40 5.40 5.80 5.80 5.70 5.45 5.40 5.20 5.60 5.90 5.60 5.60 5.60 6.20 6.00 5.55 5.75
354 ........ 4.80 5.00 5.10 4.90 5.45 5.60 5.10 4.90 5.80 5.15 5.50 4.95 5.20 5.40 5.85 5.00 5.20
403 3.70 4.85 4.25 4.104.10 3.90 3.20 8.50 8.40 4.10 4.00 4.50 4.30 4.70 4.25 4.20 4.10
701 . ..... 2.95 3.30 3.85 8.3518.20 8.60 3.70 3.50 3.40 3.40 8.00 3.80 8.70 3.80 8.75 8.55 8.85
708 3.90 4.10 3.804.003.90 4.00 8.90 3.80 8.90 4.10 4.00 8.75 3.80 4.20 8.85 8.90 4.10
853 4.40 4.30 4.25:4.60:4.25 5,80 5.00 4,40 4.80
408 4.80 4.40 3.8514.5014.50 4.45 3.70 8.90 4.20
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From November 23 to 27 the effects of cabbage is shown 
from the analysis; fourteen of the cows show higher per cents 
of butter fat; six show slightly lower per cents. The milk 
table shows increase in the quantity. The cabbage is palatable 
and readily eaten. Its  effect on the quality of butter is the 
point inquired into here, more especially; but it is noticeable 
that the change from a dry ration to one more succulent gave 
more milk without decreasing the fat per cent.
By comparing the amounts of milk given daily by the 
twenty cows November 15 with the amounts given toward the 
close of the ninety-seven days, it will be seen that the volume 
of milk held up quite well when it is remembered that it was 
winter work with a herd, half of which were in the last months 
of their period of lactation, when the tendency with many 
cows is to give less milk, or dry up entirely. The creamery 
experts report that the butter from the cabbage ration did not 
keep well, but gradually became tainted. Professor Patrick’s 
analyses of the vegetables fed show the cabbage to be lowest 
in volatile acids and to have the highest melting point, except­
ing the rutabaga.
M A N G E L S .
The preliminary period of getting the cows from a full feed 
of cabbage to a full feed of mangels extended from November 
28 to December 8, during which time three analyses of the 
milk were made. The test period extended from December 9 
to 17; sixteen of the cows increased their per cents of fat over 
the cabbage test period. The amounts of milk given by the 
cows had decreased from 373 pounds average daily from all the 
cows during the cabbage test period to 342 pounds daily during 
the mangel test period.
The colder weather and advance in period of lactation 
no doubt affected the flow of milk, and as the flow shrinks it 
is known that the per cents of fat increase. The average daily 
pounds of fat from the herd, as a subsequent table will show, 
remained substantially the same as during the cabbage period. 
The high quality of mangel butter, scoring equal to that from 
com fodder, with the other good qualities of the vegetable, 
commends it to the dairymen of Iowa. I t  is palatable, easily
4
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grown, yields heavily when properly cultivated, keeps well 
during winter, colors butter without artificial help, has few in­
sect enemies that often destroy root crops, butter from it keeps 
well; and it is rich in protein, suggesting a substitute for the 
nitrogenous by-products of the com, wheat, and flax mills. 
These by-products are frequently high priced, and inquiry 
after substitutes grown on the farm is suggested from the 
necessity of the farm growing its feed stuffs, to be most profit­
able and independent.
T U R N IP S .
From December 18 to 31 the change was gradually made 
from mangels to turnips, and the test period extended from 
January 1 to 4; the milk of eighteen cows decreased in per 
cent of butter fat. The average amount of milk given by all 
the cows was 360 pounds, a decided increase from what it was 
during the mangel test period. The marked contrast between 
the per cents of fat of the milk from the mangels and 
turnips suggested feeding mangels again to leam  whether the 
per cents of fat would increase. We had a sufficient quantity 
of mangels left to feed the cows eight days; the milk from 
the last three days was analyzed for comparison. The milk of 
sixteen cows showed increased per cents of butter fat; two 
showed decreased per cents, and a change was made of two 
cows that were going dry for two fresh cows that gave more 
milk and butter fat.
The average daily composite test of milk during the first 
mangel test was 3.62; while turnips were fed it was 3.37; 
during the second mangel test of three days on full feed of 
th irty  pounds, the per cent increased to 3.55, when the mangels 
were exhausted. Butter from the turnips scored 40; it was 
colorless. The cows were fed after milking to avoid the ef­
fects of the roots as much as that would enable them to do so. 
They lost weight during the turnip period, a result I  cannot 
account for, as the turnip analysis shows a higher per cent of 
protein than the mangels they were fed after. The white flat 
turnip is grown to advantage in our farming system frequently 
on land where early potatoes or soiling crops have grown, or 
where com has failed for any reason, and may perhaps be fed
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profitably in less amounts, without depreciating the quality of 
com butter seriously. Two fresh cows were substituted for 
two going dry, at the beginning of the second mangel period, 
which accounts for the increase in milk. Their fat per cent 
was similar to the two retired.
C O E N  F O D D E B .
D uring the com fodder and ensilage periods com meal was 
reduced to sixty-five pounds a day to the herd, and bran was 
increased to 150 pounds a day. The com fodder and com 
meal had the equivalent of the com meal fed during the pre­
vious periods. The fodder was cut into two-inch lengths; 
twelve hours before feeding, it was moistened and the meals 
mixed with it, and a cover put over the whole; at feeding time 
had become heated and softened and was very acceptable to 
the cows. We tried longer time than twelve hours, but it 
developed acidity and was not so palatable. The milk of sev­
enteen cows showed increased per cents of fat over the mangel 
test period, that had exceeded the tum ip  period.
A very small per cent of the Iowa com crop is made into 
fodder, and a still smaller per cent into silage; scarcity of help 
to do either is no doubt the cause. I t  is generally if not alto­
gether admitted that succulence is necessary to the dairy cow. 
Com fodder in its dry state is not all eaten. The writer 
thought it  m ight be of value to inquire into methods practical 
in  winter when help is not so scarce or high priced. The in­
dications are encouraging. W ith a wider nutritive ratio than 
the roots the highest per cent of fat in the milk was reached, 
and . the cheapest butter was made. The quality also was 
highest, and the amount of butter was equal to the cabbage 
period two months previous.
E N S IL A G E .
Compared with the com fodder the silage does not make as 
good a showing. The same amounts of meal and bran were 
fed with it as with the com fodder. The milk of seventeen 
cows showed decreased per cents of butter fat. The average 
amount of milk given by the herd, daily, during the com fod­
der test period was 830 pounds, and the average during the
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ensilage period was 325 pounds. The ensilage had the dis­
advantage of being fed last, near the close of the milking 
periods of half of the cows, which would affect the quantity of 
milk, but it is usual for the per cents of fat to be higher at that 
time.
Comparing the com fodder and ensilage it may be observed 
that the best of each was used. No stalks from the outside 
of the shocks were used, and only the best silage was fed, but 
the former was perhaps a finer article of com fodder than the 
latter was of silage.
The following table shows the per cents of fat from com­
posite samples of the milk of all the cows for each day of the 
experiment, from November 17 to December 18:
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
80
31
— 1 0 -
TABLE No. 2.
D A IL Y  C O M P O S IT E  T E S T S  O F  H E K D .
Per cent 
fat.
3.50
3.30
3.50
3.50
3.55
3.45
3.40
3.40
3.40
3.50
3.50
3.40
3.45
3.40
3.30
3.30 
3.80
3.50 
4.00
3.50
3.60
3.60
3.50
3.50
3.60
3.55
3.55 
3.65
3.85
3.85
3.60
3.45
3.65
3.50
3.00
3.25
3.25 
3.35
Kind of Weight Pounds
feed. OImilk. of fat.
339
O ?
p  CD
349
345
C- g* 343
2.
p
cd ja
348
350
<3 359
3724
o 369 12.91
383} 13.43
2. ® cr*S  CO al 376} 12.80
P* CTQ 359* 12.41
CD 377
345}
869}
12.81
3604
•S
g  ®  
CD 2
3514
350}
a  B 3654
®  g 3514
' *3
3441
345f
356}
346i
' 338 11.99
K. ?e
3381 12.01
3364 12.27
Cc •»-> 345 13.38
2. 343 13.20o —* 
a  . 338} 12.19
CD 353 12.17
3- 3504 12 26
Prelim
inary.
340i
3434
3444
3544
3534
3634
346}
3514
370
12.24
*-5
3614
354}c•s 5454ts 361
V 352
355
Average 12.87.
Average 12.40.
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1
2
8
4
5
6
7
8
9
10
11
13
13
14
15
16
17
18
19
20
21
22
28
24
25
36
27
28
29
30
31
1
2
3
4
5
6
7
8
9
10
11
12
18
14
15
16
17
18
— 11-  
T A B L E  N o .  2— C o n t i n u e d .
Per cent 
fat.
Kind of 
feed.
Weight
of
milk.
Pounds 
of fat.
353i 11.66
859 12.20
371 12 61
3574 12.15
359
400
885
376
3964
378 18.23
3864 14.80
395 13.62
396
3764
370
363
858
3424
3344
8394
314f
309
812 12.16
3144 12.88
3181 12.75
337 12.80
8574 13.58
340f 12.94
3501
3454
8284
3344
3334
833
348
3414
3844
3564
372
353
360f
3174
3261 11.43
2971 10.12
3234 11.16
346 11.59
825$ 11.56
837 11.79
3174 11.27
3.30
3.40
3.40
3.40
3.40
3.80
3.80
4.00
3.75
3.50
3.70
3.45
3.00
3.45
3.25 
Samples 
spoiled
3.50
3.70
3.50
3.40
3.75 
3.85 
3.90 
4.10
4.00
3.80
3.80
3.80
3.75
3.65
3.65
3.65
3.55
3.50
3.70
3.35
3.30
8.45 
3.05
3.80
3.25
3.35
3.50 
3.60
3.45
3.35
8.55
8.50
3.55
) Mangel No. 
• 2. Test 
period.
Oo
S R-
oB.
>Vrsa
S? Hw L
^  g•W s .
S  *° —o ® o.
Average 12.15.
Average 18.71.
Average 12.85.
 A v e r a g e  11 .86 .
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For better comparison, the pounds of fat are shown for each 
test period. The average of the composite tests for the herd 
while eating cabbage was 3.45 per cent; while eating mangels, 
3.62; while eating turnips, 3.37; while eating com fodder, 
3.87; while eating ensilage, 3.50.
Table No. 2 shows the average pounds of fat daily from the 
herd to be: from cabbage, 12.87 pounds; from mangels, 12.40 
pounds; from turnips, 12.15 pounds; from com fodder, 12.85 
pounds; from ensilage, 11.36 pounds.
I f  the dairy cow eats the grass from two Iowa acres during 
seven months of grazing and the rent is seven dollars for the 
two acres, and the cow yields 140 pounds of butter, the cost for 
the grass butter is five cents a pound. This is an estimate 
sufficiently close to show that the cheapest butter is made from 
grass and that we can afford to put the cow in good condition 
in winter with our cheap feeds to do a good summer’s work in 
the dairy. I  find that the pound of butter made during the 
soiling experiment of 1893, recorded in Bulletin 23, cost about 
the same for feed that the average pound in this experiment 
costs.
The custom of putting the cow in good order during the 
latter part of her period of lactation and when dry so that she 
will milk well when fresh again, is generally practiced among 
dairymen who keep cows longer than one year. I t  is not dis­
puted that a cow in good condition will milk better than one 
exhausted by heavy milking during the previous year. The 
college herd is composed of pedigreed cattle. Efforts are 
being made to improve them in milk giving through selected 
sires. Their performances at the pail are similar to a majority 
of the dairy herds of the State, 5,000 pounds of milk average, 
and our work for report in the Bulletins is done with our aver­
age cows as nearly along lines practical for the dairymen of 
the State as it can be. Our nutritive ratios are wide, but so 
are those of most Iowa farmers who feed what they grow. 
We must feed as other farmers feed, or as they can conven­
iently feed, otherwise we suggest nothing to them.
Nothing very definite can be based on the gain in weight of 
the cows during the several test periods. They gained on all 
the rations excepting when turnips were fed, for which excep­
10
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tion I  can give no reason. They gained most when com fod­
der was being fed, except during the cabbage period, when a 
heavy gain was made that may be attributed to stomach con­
tents increasing with a more palatable and succulent ration.
The following table shows the dry matter of the several feeds, 
the nutritive ratio, the pounds of milk, per cent fat, average for 
each period, the pounds of butter, expert scoring, and cost of 
butter during each test period:
TABLE No. 3.
►‘S’^ 03
•rt ft
eS ©tn f. 
£ ®
-gS
P o 
CL)
© t 
OS© 
£ ®
i  !
a oj
CD ®
S’ ' S’S 
® 2 
S s  
I »<
© QD -4-> fl?
■“ •S05 £ 
e ^
S3 o o -  Oh
co
© 2 
p ,  03
w
I -§1 S: E 
f  S.
<D OQ
o JS ^  a  
•H OS O ©
Cabbage period__
Mangels period. . . .  
Turnips period 
Corn fodder period 
Ensilage period.. . .  
Rutabagas period
lbs.
483
516
458
457
539
8.1
8.3
8.3
9.3 
9.7
lbs
373
342
360
330
325
3.45
3.62
3.37
3.89
3.50
40
Average cost for feed in winter, deducting value of gain in weight 
Estimated cost of grass ration in summer for a pound of butter . . .  
Average cost for seven months grazing and five months winter feed­
ing, per pound of butter
lbs.
15.01
14.46
14.15
14.99
13.25
cts.
10.3
U.O
12.0
9.6
10.8
id'.i'
5
7.8
The dry matter of the cabbage eaten daily was forty-three 
pounds; of the mangels, sixty pounds and of the turnips, fifty-four 
pounds. This left the nutritive ratio of the com fodder and 
ensilage still the widest. There was not up to that time any 
analysis of roots or cabbage grown on Iowa soil, and what we 
print in this article indicates that plants grown in a soil as rich 
as ours in nitrogen will analyze richer in true albuminoids and 
amides, than plants grown in poorer soils.
We had in mind a trial of the value of cutting com fodder, 
wetting it and mixing the meals with it so as to make it more soft 
and succulent, to the end that it m ight be more palatable, and 
that, probably, the meals m ight be more thoroughly ruminated 
and assimilated. In  this we are following the custom of feed­
ers in the east, who make “ cut feed ” for all animals that eat
11
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hay and meal. We have added the delay of twelve hours be­
fore feeding, with a view to the softening of the fodder and 
its saturation with moisture.
The cows gained 2,000 pounds in weight during the ninety- 
seven days that they were under experimental conditions. 
Com is the cheapest and most abundant grain in Iowa and 
when it is fed liberally it will make fat. We found that cows 
eating green feed during the summer of 1893, with four 
pounds of com meal daily, lost an average of twenty pounds 
in forty-nine days. Good milkers without grain, feeding on 
pasture, lose weight. The gains made in winter from wide 
carbonaceous rations such as are general in Iowa form a re­
serve for summer milking on the pasture, therefore the addi­
tional weight acquired in winter is realized upon in summer by 
farmers who feed com.
Dairymen who buy cows to milk one season and then turn 
them off fat, also get returns from additional fat stored during 
the milking period.
The greatest gains were made by the ten cows farthest ad­
vanced in lactation irrespective of breed; they gained 1,329 
pounds, while the ten fresh cows gained 671 pounds. Hol- 
steins, Short-Homs, Red Polls and Jerseys Nwere used in the 
experiment. The size of the cow and length of time from 
calving were more potent factors than breed, in increase of 
weight. Cows numbering from 100 to 200 are Holsteins; 
from 200 to 300, Short-hom s; from 300 to 400, Jerseys; from 
400 to 500, Red Polls, and those above 700 are Holsteins.
The live weight made may be valued at three cents a pound, 
or sixty dollars. I f  we deduct this from the value of the 
feeds that make a pound of butter, of all the periods during 
the ninety-seven days, we find it cost 10.7 cents. The overrun 
of the college creamery of butter over butter fat averages 
throughout the year one sixth. We found the amount of bu t­
ter by adding one sixth to the butter fat. After the feeds 
spoken of were tested we selected four cows from the herd to 
which to feed rutabagas so as to get a comparative scoring and 
analysis of the butter. The table shows that it was similar to 
the white fiat turnip in that regard, but not equal to mangels 
or com fodder. I  am indebted to C. D. Reid, a senior student,
12
Bulletin, Vol. 3 [1894], No. 25, Art. 2
http://lib.dr.iastate.edu/bulletin/vol3/iss25/2
for assistance in weighing feeds, sampling the milk and testing 
it.
The following are the analyses of Cabbage, Mangels and 
Turnips made by Prof. Patrick, chemist of the station:
CABBAGE—VAR. FLAT DUTCH.
—15—
A V ERA G E COM POSITION O F T H R E E  BEA D S.
ORIG IN A L
SAM PLE.
DRY
M ATTER.
W ater...................................................................... 92.21
7.79Dry m atter...............................................................
100 PARTS CONTAIN
W ater................... ................................................ 92.21
.68
.10
3.95
.80
2.26
ksa
8.73
1.32
50.60
10.23
29.12
[12.211
[16.91]
Ether extract (crude fat) ......................................
Nitrogen-free extract (carbhydrates)..................
Crude Fibre.............................................................
Crude Protein (total nitrogen x 6.25)................
True Albuminoids (albuminoid N x 6.25).........
Amides (amide nitrogen x 6.25)...........................
100.00 100.00
MANGEL-WURZELS— (MANGOLDS.)
A V ERAGE COM POSITION O F SIX  ROOTS— FOUR LONG YELLOW , TW O  LONG
R E D .
ORIGINAL
SAM PLE.
DRY
M ATTER.
W ater...................................................................... 89.06
10.94Dry Tnatter..............................................................
100 PARTS CONTAIN
W ater...................................................................... 89.06
.93
.02
7.63
.87
1.49
[38
8.49
.16
69.75
7.95
13.65
[5.481
[8.171
Ether extract (crude f a t ) ......................................
Nitrogen-free extract (carbhydrates)..................
Crude fibre..............................................................
Crude Protein (total nitrogen x 6.25)..................
True albuminoids (albuminoid N x 6.25)...........
Amides (amide nitrogen x 6.25)...........................
100.00 100.00
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TURNIPS—YAR. WHITE FLAT.
A V ER A G E COM POSITION O F S IX  BOOTS.
ORIG IN A L
SAM PLE.
DRY
MATTER.
90.94
Dry m atter.............................................................. 9.06
100 PAKTS CONTAIN
W ater.................................................................... 90.94
.98
.04
5.04
1.25
1.75
fcsa
10.77
.44
55.61
13.82
19.36
[ 6.811 
[12.55]
Ether extract (crude f a t ) ......................................
Nitrogen-free extract (carbhydrates)..................
Crude fibre.......................................................... .
Crude Protein (total nitrogen x 6.25)................
True albuminoids (albuminoid N x 6.25)...........
Amides (amide nitrogen p 6.25) .........................
100.00 100.00
ANALYSIS OF BUTTER.
FEEDS.
C
ab
ba
ge
.
M
an
ge
ls.
 
j
T
ur
ni
ps
.
M
an
ge
ls,
 a
ga
in
.
1
Co
rn
 
fo
dd
er
.
En
si
la
ge
.
R
ut
ab
ag
as
.
Volatile acids, Wollny fig­
ure..................................... 30.4 31.5 81.0 31.4 31.3 81.7 32.6
Specific gravity at 98—99 
degrees C e n t i g r a d e ,  
water at 15M° C. =1. .. .8645 .8649 .8650 .8651 .8647 .8652 .8658
Melting point, degrees C . . 33.5 32.5 32.5 32.5 33.0 32.5 34.0
Flavor.................................. 38 43 40 41 43 40 40
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